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(54) METHOD FOR JOINING STEEL AND COATING MATERIAL TO BE USED THEREIN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a coating material to be used in the high strength bolt 
friction gripping method, which neither requires surface preparation of a high degree nor 
forms porous coated films and imparts a high coefficient of friction. 
SOLUTION: The coating material containing, as the film-forming components, (A) 5-20 wt.% 
binder composed of (i) at least one synthetic resin selected from a polyurethane resin, a 
polyester resin, a fluororesin and an acrylic resin (excluding methyl ethyl ketone peroxide and 
cobalt octanoate when a curing agent is used) and (ii) an inorganic binder at a weight mixing 
ratio of binder (i) to inorganic binder (ii) of 25:75 to 100:0, (B) 50-90 wt.% zinc powder or zinc 
alloy powder which has an average particle diameter of 1-30 jxm and, at the same time, not 
less than 50% of which has a particle diameter of not smaller than 2 ^im, and (C) 1-40 wt.% 
pigment, is coated to form a coated film having a dry film thickness of 5-30 fxm before joining. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which.can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the approach of joining a steel -materials member with a high-strength-bolt friction 
conjugation method at least to the plane of composition of said member Before junction, the following 
paint film formation component:(A) polyurethane resin, polyester resin, The binder which consists of at 
least one sort of synthetic resin chosen from a fluororesin and acrylic resin (i) (in using a curing agent) 
20% of the weight with the binder 5 with which a weight mixing rate with an inorganic system binder 
(ii) becomes removing methyl-ethyl-ketone peroxide and octylic acid cobalt from - (25:75) (100:0) - (B) 
mean particle diameter of 1-30 micrometers And the conjugation method of the steel materials 
characterized by for 50% or more having applied the zinc powder which has the particle size of 2 
micrometers or more or 50 - 90 % of the weight of zinc alloy powder, and the coating containing 1 - 40 
% of the weight of (C) pigments, and making the paint film of 5-300 micrometers of desiccation 
thickness form. 

[Claim 2] The conjugation method according to claim 1 said whose pigments are 2.5 or more Mohs' 
hardnesses. 

[Claim 3] The binder which consists of at least one sort of synthetic resin chosen from the following 
component:(A) polyurethane resin, polyester resin, fluororesins, and acrylic resin (i) (in using a curing 
agent) 20% of the weight with the binder 5 with which a weight mixing rate with an inorganic system 
binder (ii) becomes removing methyl-ethyl-ketone peroxide and octylic acid cobalt from - (25:75) 
(100:0) - (B) mean particle diameter of 1-30 micrometers And the coating for spreading of the plane of 
composition of a steel-materials member which is characterized by containing the zinc powder with 
which 50% or more has the particle size of 2 micrometers or more or 50 - 90 % of the weight of zinc 
alloy powder, and 1 - 40 % of the weight of (C) pigments as a paint film formation component and 
which is joined with a high-strength-bolt friction conjugation method. 

[Claim 4] The coating according to claim 3 said whose pigments are 2.5 or more Mohs 1 hardnesses. 
[Translation done.l 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the coating which uses a steel-materials member for the 
approach of joining with a high-strength-bolt friction conjugation method, and its approach. Especially 
this invention relates to the coating applied to the conjugation method and plane of composition of a 
steel-materials member which give high coefficient of friction to the plane of composition of a member 
by spreading. 
0002] 

Description of the Prior Art] Although a steel-materials member is joined with a high-strength-bolt 
friction conjugation method, a rivet conjugation method, welding process, etc. and it is built, since it 
excels especially in on-site workability and a rigid high joint is obtained, as for the bridge, the building, 
etc., the high-strength-bolt friction conjugation method usually occupies the mainstream. This high- 
strength-bolt friction conjugation method is a conjugation method which transmits stress according to 
the frictional force which binds the steel-materials member a and a' tight by the high strength bolt 1, the 
nut 2 and the washer 3, and 3' as the example of that joint cross section is shown in drawing 1 , and is 
produced between steel-materials members. With 0.40 or more and a common building, as for 
coefficient of friction of a high-strength-bolt friction plane of composition, 0.45 or more are needed in 
the bridge and the highway bridge. 

[0003] In order to make coefficient of friction or more into 0.40, the approach of applying to the plane 
of composition of a steel-materials member the inorganic zinc rich coating which uses an alkyl silicate 
hydrolysis condensate etc. as a binder is adopted widely. By this approach, after joining and assembling 
the steel-materials member after applying an inorganic zinc rich coating to the whole surface beforehand 
including the plane of composition of a steel-materials member, it was constructed by the approach of 
applying an anticorrosive paint to the whole surface further for corrosion prevention. However, since the 
paint film formed from an inorganic zinc rich coating turned into porous film, when the anticorrosive 
paint was applied suddenly, the foaming phenomenon happened and it had the trouble that a smooth and 
normal paint film was not obtained. Then, conventionally, before applying an anticorrosive paint to an 
inorganic zinc rich paint film front face, the coating which is called the Myst coat and which was diluted 
with a lot of solvents was beforehand applied to the inorganic zinc rich paint film, the hole of a porous 
part was closed and the usual anticorrosive paint was applied after an appropriate time. Furthermore, 
compared with the organic zinc rich coating which uses an epoxy resin etc. as a binder, the inorganic 
zinc rich coating needed to carry out surface preparation of the steel-materials member front face to 
altitude, and needed to derust it. Therefore, the painting process increased as compared with the 
approach of applying an organic zinc rich coating, and the advanced surface preparation process was 
needed, and the approach of applying an inorganic zinc rich coating had the problem that coating 
efficiency was bad. 

[0004] Then, although how to apply the organic zinc rich coating which uses as a binder the organic 
synthesis resin which needs neither advanced surface preparation nor the Myst coat, and which forms a 
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smooth paint film was also examined, coefficient of friction does not become or more in 0.40, but the 
conventional organic zinc rich paint film is before and after at most 0.30, and, so, the organic zinc rich 
coating was not used at all in the high-strength-bolt friction conjugation method until now. 
[0005] 

[Problem(s) to be Solved by the Invention] It aims at offering the conjugation method of the steel 
materials which apply the coating and this coating which form a with a coefficient of friction of 0.40 or 
more paint film, employing [ this invention is made in order to cancel the trouble of such a conventional 
technique, and ] the smooth nature of an organic zinc rich paint film efficiently. 
[0006] 

[Means for Solving the Problem] this invention person used to reach [ that the above-mentioned 
technical problem can be attained by the following configurations and ] a header and this invention, as a 
result of inquiring wholeheartedly, in order to attain the above-mentioned technical problem. That is, 
this invention relates to the following invention. 

In the approach of joining the 1st invention steel-materials member with a high-strength-bolt friction 
conjugation method To the plane of composition of said member, before junction, at least The following 
paint film formation component:(A) polyurethane resin, The binder which consists of at least one sort of 
synthetic resin chosen from polyester resin, a fluororesin, and acrylic resin (i) (in using a curing agent) 
20% of the weight with the binder 5 with which a weight mixing rate with an inorganic system binder 
(ii) becomes removing methyl-ethyl-ketone peroxide and octylic acid cobalt from - (25:75) (100:0) - (B) 
mean particle diameter of 1-30 micrometers And the conjugation method of the steel materials 
characterized by for 50% or more having applied the zinc powder which has the particle size of 2 
micrometers or more or 50 - 90 % of the weight of zinc alloy powder, and the coating containing 1 - 40 
% of the weight of (C) pigments, and making the paint film of 5-300 micrometers of desiccation 
thickness form. 

Component:(A) polyurethane resin of the 2nd less than ****, polyester resin, The binder which consists 
of at least one sort of synthetic resin chosen from a fluororesin and acrylic resin (i) (in using a curing 
agent) 20% of the weight with the binder 5 with which a weight mixing rate with an inorganic system 
binder (ii) becomes removing methyl-ethyl-ketone peroxide and octylic acid cobalt from - (25:75) 
(100:0) - (B) mean particle diameter of 1-30 micrometers And the coating for spreading of the plane of 
composition of a steel-materials member which is characterized by containing the zinc powder with 
which 50% or more has the particle size of 2 micrometers or more or 50 - 90 % of the weight of zinc 
alloy powder, and 1 - 40 % of the weight of (C) pigments as a paint film formation component and 
which is joined with a high-strength-bolt friction conjugation method. 
[0007] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. The coating applied to 
the plane of composition of the steel-materials member joined with the high-strength-bolt friction 
conjugation method of this invention The binder which consists of at least one sort of synthetic resin 
chosen from polyurethane resin, polyester resin (alkyd resin is included), a fluororesin, and acrylic resin 
(i) (in using a curing agent) And it removes methyl-ethyl-ketone peroxide and octylic acid cobalt, an 
inorganic system binder (ii) A mixed binder (A), It consists of the paint film formation components 
(namely, solid content) and solvents which serve as zinc powder or zinc alloy powder (B) from various 
additives, such as reforming resin blended with a pigment (C) if needed in addition to this, a suspending 
agent, a dispersant, and a defoaming agent, etc. 

[0008] The polyurethane resin (A) used by this invention It is what is hardened by the reaction of the 
thing of a moisture hardening mold and/or an isocyanate radical, and a hydroxyl group. 2 and 4- which 
has two or more isolation isocyanate radicals in a molecule, and 2,6-toluene diisocyanate (TDI), 
Diphenylmethane-4,4-diisocyanate (PYUA or the MONOME rucksack MDI), A polymeric MDI, 
KURUDO MDI, hexamethylene di-isocyanate (HDI), The transformer-cyclohexa -1, 4-diisocyanate 
(CHDI), Isophorone diisocyanate (IPDI), m-xylenediisocyanate (XDI), Naphthalene diisocyanate (NDI), 
p-phenylene diisocyanate (PPDI), 4, and 4'-diphenylmethane tri-isocyanate (Desmodur RI) and these 
isocyanate compound, The polyols of the well-known common use which had two or more hydroxyl 
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groups in the molecule as an active hydrogen content compound For example, are obtained by the 
reaction of polypropylene ether polyol, polyethylene propylene ether polyol, or polyester polyols. The 
urethane prepolymer which contains two or more isolation isocyanate radicals in a molecule, And the 
ethylene glycol which had two or more hydroxyl groups in the poly isocyanate compounds, such as 
denaturation poly isocyanate which liquefied by carbodiimide-ization etc., and a molecule, The single- 
stranded glycols like propylene glycol and molecular weight The polypropylene ether polyol of 200- 
5000, Long-chain polyols, such as polyethylene propylene ether polyol or polyester polyol Reaction 
hardening of the NCO/OH equivalent ratio of an isolation NCO radical and a hydroxyl group is carried 
out with the ratio of 0.5-2.0 for the simple substance of castor oil, polybutadiene polyol, and polyol 
mold xylene-formaldehyde resin, or the polyols of mixture. 

[0009] as the polyurethane resin used by this invention - molecular weight 200-20,000 - the thing of 
500-10,000 is preferably suitable. If it limits for illustrating only a typical thing especially as a polybasic 
acid component used in case the alkyd resin used by this invention is compounded A terephthalic acid, 
and isophthalic acid, an orthochromatic phthalic acid, 2, 6-naphthalene dicarboxylic acid, 4 and 4- 
diphenyl dicarboxylic acid, a tetrahydrophtal acid, a methyl tetrahydrophtal acid, Hexahydrophthalic 
acid, a hexahydro terephthalic acid, methyl hexahydrophthalic acid, And a methylene tetrahydrophtal 
acid, methyl, and a methylene tetrahydrophtal acid, A maleic acid, a fumaric acid, an itaconic acid, an 
amber acid, a glutaric acid, an adipic acid, Although an azelaic acid, a pimelic acid, a suberic acid, a 
sebacic acid, dimer fatty acids, trimellitic acid, trimesic acid, pyromellitic acid, and cyclopentane 
tetracarboxylic acid are begun and it is the reactant derivative of these alkyl ester, a these and 
anhydrides, etc., etc. If one sort of hexahydro terephthalic acids or those various reactant derivatives or 
two sorts or more are preferably used so that it may become more than 50 mol % in [ all ] a polybasic 
acid component, it will be the field of hardenability and the weatherability of a paint film. Furthermore, 
it will be said that the coating excellent in fields, such as solubility and hypoviscosity-izing, is obtained. 
[0010] On the other hand, if it limits for illustrating only a typical thing especially as a polyhydric- 
alcohol component used by facing for compounding the alkyd resin concerned Ethylene glycol, and 
propylene GUREKORU, a trimethylene glycol, 1,4-butanediol, 1,3-butanediol, 1,5-pentanediol, Various 
kinds of alkylene glycol like 1,6-hexanediol and neopentyl glycol; 1, 4-cyclohexane dimethanol, Like 
the alkylene oxide addition product of screw-hydroxyethyl terephthalate, hydrogenation bisphenol A, 
and this hydrogenation bisphenol A Are various kinds of aromatic series or alicyclic glycols etc., in 
addition can also use a mono-epoxy compound together as this alcoholic component, and Moreover, 
various polyester compounds like the addition product of supra ********** ? various kinds of glycol 
components, and epsilon-caprolactone can also be used including a glycerol, trimethylol propane, 
pentaerythritol, dipentaerythritol, and mannite. 

[0011] Moreover, if it limits for illustrating only a typical thing especially as a fatty acid used by facing 
for preparing alkyd resin Octylic acid, a palmitic acid, stearic acid and a BASA tick acid, oleic acid, 
Linolic acid and a linolenic acid are begun. A coconut oil fatty acid, a hydrogenation coconut oil fatty 
acid, eight or more C long-chain saturation - or the partial saturation-base like talloil fatty acid, a castor 
oil fatty acid, a dehydrated-castor-oil fatty acid, a rice-bran-oil fatty acid, a linseed oil fatty acid, a 
soybean-oil fatty acid, and a safflower oil fatty acid, although it is acids etc. In consideration of the 
solubility of solvents, the weatherability of a paint film, economical efficiency, etc., it should choose 
suitably and should use. as the alkyd resin used by this invention - molecular weight 800-50,000 - the 
thing of 1,000-30,000 is preferably suitable. 

[0012] As polyester resin used by this invention For example, polybasic acid, such as a phthalic acid, 
isophthalic acid, a terephthalic acid and a maleic acid, a fumaric acid, a succinic acid, an adipic acid, 
sebacic acid, an azelaic acid, and trimellitic acid, For example, ethylene glycol, and a diethylene glycol, 
propylene glycol, Dipropylene glycol, 1,3-butanediol, 1,4-butanediol, 1,5-pentanediol, neopentyl glycol, 
hexamethylene glycol, A deca methylene glycol, a hydroquinone screw (hydroxy ethyl ether), 2, 2, 4- 
trimethyl -1, 3-pentanediol, hydrogenation bisphenol A, Trimethylolethane, trimethylol propane, hexane 
triol, A glycerol, pentaerythritol, tris (hydroxyethyl) isocyanurate, It is obtained by carrying out 
condensation of the polyols, such as cyclohexane diol, cyclohexane dimethanol, a xylylene glycol, and a 
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KUWADO roll, to the bottom of the condition that a hydroxy 1 group is superfluous, with a conventional 
method. In this case, an acid or polyol can also use together two sorts or more than it respectively. 
Moreover, castor oil, a higher fatty acid, etc. are used together, and it is good also as the so-called oil 
denaturation polyester polyol. 

[0013] as the polyester resin obtained in the combination of the above-mentioned raw material — 
molecular weight about 500-300,000 - desirable - about 2,000 to 100,000 hydroxyl value about 5-300 - 
- about ten to 200 thing is used preferably. The 3 yuan system copolymer which consists of the 2 yuan 
system copolymer of the fluorine-containing vinyl monomer the range of whose unit molecular weight 
per functional group is 1000-3000, and a functional-group content vinyl monomer, a fluorine-containing 
vinyl monomer, a functional-group content vinyl monomer, and other copolymerizable vinyl monomers 
as a fluororesin used by this invention can be used. In this invention, when obtaining the rebound ace 
court which was excellent about both a degree of hardness abrasion-proof nature flexibility and 
weatherability, the range of the unit molecular weight per functional group of a fluororesin is 1,000- 
3,000, and the range of it is 1,500-2,500 preferably. If what has the above-mentioned small unit 
molecular weight is used, flexibility will fall, if a large thing is used, a degree of hardness will tend to 
become small and abrasion-proof nature will tend to fall. 

[0014] As a fluorine-containing vinyl monomer, vinyl fluoride, vinylidene fluoride, trifluoro ethylene, 
tetrafluoroethylene, bromotrifluoroethylene, chlorotrifluoroethylene, pentafluoropropylene, 
hexafluoropropylene, fluoro (par) alkyl trifluoro vinyl ether, etc. are mentioned, for example. What has 
the especially large ratio of the fluorine atom in a molecule is desirable. As a hydroxyl-group content 
vinyl monomer, the hydroxyalkyl (meta) acrylate like the hydroxyalkyl vinyl ether;2-hydroxyethyl 
(meta) acrylate like hydroxyethyl vinyl ether, and hydroxypropyl vinyl ether and hydroxybutylvinyl 
ether, 2-hydroxypropyl acrylate, and diethylene-glycol monochrome (meta) acrylate etc. is mentioned 
among functional-group content vinyl monomers, for example. As a carboxyl group content vinyl 
monomer, an acrylic acid, a methacrylic acid, a maleic acid, a maleic anhydride, an itaconic acid, 
itaconic acid anhydride, a fumaric acid, etc. can be illustrated, for example. As an amino-group content 
vinyl monomer, dimethylaminoethyl vinyl ether, dimethylaminopropyl vinyl ether, N, and N- 
dimethylaminopropyl (meta) acrylamide, dimethylaminoethyl (meta) acrylate, etc. are mentioned. 
[0015] As other copolymerizable vinyl monomers, for example Ethyl vinyl ether, n-butyl vinyl ether, 
isobutyl vinyl ether, alkyl vinyl ether like cyclohexyl vinyl ether; Vinyl acetate, Propionic-acid vinyl, 
butanoic acid vinyl, vinyl pivalate, caproic-acid vinyl, Capric-acid vinyl, caprylic-acid vinyl, BASA tick 
acid vinyl, lauryl acid vinyl, vinyl ester [ of the aliphatic carboxylic acid of the shape of the shape of a 
straight chain like stearic acid vinyl, and branching ]; -- alicyclic carboxyl ic-acid vinyl ester; like 
cyclohexane-carboxylic-acid vinyl - benzoic-acid vinyl - Aromatic-carboxylic-acid vinyl ester like p- 
tert-butylbenzoic acid vinyl and salicylic-acid vinyl; Glycidyl vinyl ether, The vinyl monomer which has 
an epoxy group like glycidyl methacrylate; An itaconic acid, Itaconic acid anhydride, a fumaric acid, 
maleic-acid monoethyl, maleic-acid monobutyl, Fumaric-acid monobutyl, itaconic-acid monobutyl, 
adipic-acid mono-vinyl, The vinyl monomer containing carboxyl groups, such as sebacic-acid mono- 
vinyl; A vinyl chloride, The halogen-containing vinyl monomer except a fluorine like a vinylidene 
chloride; Styrene, Alpha methyl styrene, vinyltoluene, the aromatic series vinyl monomer like 
vinylpyridine; Methyl (meta) acrylate, Ethyl (meta) acrylate, butyl (meta) acrylate, 2-ethylhexyl (meta) 
acrylate, Lauryl (meta) acrylate, cyclohexyl (meta) acrylate, Acrylic ester like beta-hydroxyethyl (meta) 
acrylate (meta); (meta) acrylonitrile, acrylamide (meta), N-methylol(metha)acrylamide, N-butoxy 
methyl (meta) acrylamide, maleic-acid diamide, etc. are mentioned. 

[0016] Each monomer of a fluorine-containing vinyl monomer, a functional-group content vinyl 
monomer, and a vinyl monomer copolymerizable in a list may be used together two sorts or more than 
it, respectively. As AKURI resin used by this invention, for example (1) acrylic-acid 2-hydroxyethyl, 2- 
hydroxypropyl acrylate, methacrylic-acid 2-hydroxyethyl, 2-hydroxypropyl methacrylate, allyl alcohol, 
cinnamon alcohol, crotonyl alcohol Or for example, unsaturated carboxylic acid, such as an acrylic acid, 
and a methacrylic acid, a maleic acid, a fumaric acid, a crotonic acid, an itaconic acid, For example, 
ethylene glycol, and ethyleneoxide, propylene glycol, the hydroxyl-group content monomer which are 
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resultants, such as propylene oxide, a butylene glycol, 1, 4-cyclohexyl dimethanol, phenyl glycidyl 
ether, and glycidyl decanoate, and (2) for example A methyl acrylate, and an ethyl acrylate, acrylic- 
acid n-propyl, Acrylic-acid isopropyl, acrylic-acid n-butyl, acrylic-acid tert-butyl, Acrylic ester, such as 
2-ethylhexyl acrylate For example, a methyl methacrylate, and ethyl methacrylate, methacrylic-acid n- 
propyl, Methacrylic-acid isopropyl, n-butyl methacrylate, methacrylic-acid tert-butyl, Methacrylic ester, 
such as 2-ethylhexyl methacrylate In addition to this, For example, styrene monomers, such as styrene, 
and vinyltoluene, alpha methyl styrene; An acrylic acid, A methacrylic acid, vinyl acetate, propionic- 
acid vinyl, acrylonitrile, Stearic acid vinyl, allyl compound acetate, adipic-acid diary 1, dimethyl 
itaconate, A diethyl maleate, a vinyl chloride, a vinylidene chloride, ethylene, glycidyl methacrylate, 
What is made to carry out copolymerization of one sort of copolymerizable alpha, such as N-methylol 
acrylamide, N-butoxy methylacrylamide, acrylamide, and diacetone acrylamide, and beta-ethylenic 
unsaturated monomer or the two sorts or more, and is obtained is mentioned. 

[0017] as the acrylic resin used by this invention - molecular weight about 1,000-500,000 - desirable — 
about 5,000 to 100,000 hydroxyl value about 5-300 — about ten to 200 thing is used preferably. In this 
invention, although a binder (i) independent is sufficient as a binder (A), it is also possible to use an 
inorganic system binder (ii) together. An inorganic system binder (ii) has small extent of softening by 
frictional heat, therefore when a binder (i) is made to use together, it is effective in raising coefficient of 
friction. However, if an inorganic system binder (ii) is blended superfluously, since it will be necessary 
to carry out surface preparation of the steel-materials member front face to altitude, and to rustproof, and 
the paint film obtained will serve as porous one and the need for the Myst coat will arise, it is not 
desirable. Therefore, 5 - 50 % of the weight is preferably suitable for the loadings of an inorganic system 
binder (ii) 75 or less % of the weight among a binder (A). 

[0018] As such an inorganic system binder (ii), metal alkoxy compounds, such as an alkyl silicate 
hydrolysis condensate usually used for the inorganic zinc rich coating or its denaturation object, and 
aluminum, titanium, a zirconium, tin, the hydrolysis condensate of those, or its denaturation object is 
mentioned. Zinc alloy powder (B) which uses zinc powder or zinc as a principal component, such as 
zinc-aluminum and zinc-magnesium, is 3-15 micrometers preferably the mean particle diameter of 1-30 
micrometers, in order to make it coefficient of friction of the paint film obtained become 0.40 or more, 
and 50% or more uses preferably 2 micrometers or more of things with a particle size of 3 micrometers 
or more. In addition, since it becomes the film with a porous paint film, therefore the Myst coat is 
needed when mean particle diameter is less than 1 micrometer, or it becomes difficult to make 
coefficient of friction of a paint film or more into 0.40 when the zinc powder or zinc alloy powder 2 
micrometers or more of particle size is less than 50% and mean particle diameter exceeds 30 
micrometers on the other hand, it is not desirable. 

[0019] A pigment (C) is blended in order to be distributed between the zinc powder in the paint film 
obtained, or zinc alloy powder (B), to prevent migration by friction of zinc powder or zinc alloy powder 
(B) and to prevent the fall of coefficient of friction. Although the various color pigments usually used as 
an object for coatings, an extender, a corrosion prevention pigment, etc. can use it without a limit 
especially as a pigment (C), since a paint film with a thing [ harder than zinc powder (Mohs 1 hardness 
2.5) ] high [ coefficient of friction ] is obtained, 5.0 or more pigments are especially preferably desirable 
2.5 or more Mohs' hardnesses. As a with a Mohs' hardnesses of 2.5 or more pigment, a magnesium 
hydroxide, a calcium carbonate, a fluorite, the Lynn Khai stone, water ferrous oxide, black iron oxide, 
anatase titanium oxide, rutile titanium oxide, a silicon dioxide, an alumina, silicon carbide, aluminium 
powder, iron powder, stainless steel powder, carbon, etc. are mentioned as a typical thing, for example. 
[0020] In addition, heat-resistant organic pigments, such as salts pigments, such as molybdate, such as 
phosphonate, such as phosphate, such as oxide pigments, such as chromic oxide, a zirconium dioxide, 
and a multiple oxide, phosphoric-acid zinc, and aluminium phosphate, etidronic-acid zinc, etidronic-acid 
calcium, and an etidronic-acid melamine, and molybdic-acid zinc, molybdophosphate, a vanadate, a 
borate, a chromate, a plumbate, and a silicate, silicon nitride, a glass bead, Lynn iron powder, other 
phthalocyanines, and Quinacridone, etc. are mentioned as a typical thing, the mean particle diameter of 
these pigments — 30 micrometers or less - desirable — 25 micrometers the following — suitable — 30 
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micrometers if it exceeds - the film with a porous paint film easy - it becomes. As reforming resin 
blended if needed as a paint film formation component, xylene resin, petroleum resin, cumarone resin, 
ketone resin, phenol resin, etc. are mentioned. 

[0021] As a solvent blended in order to dissolve or distribute these paint film formation component, 
alcohols, such as ester, such as ketones, such as toluene, and aromatic hydrocarbon, such as a xylene, a 
methyl ethyl ketone, a cyclohexanone, ethyl acetate, butyl acetate, and propylene-glycol-monomethyl- 
ether acetate, isopropyl alcohol, and butyl alcohol, water, etc. are mentioned as a typical thing, for 
example. The blending ratio of coal is among a paint film formation component, and 6 - 15-% of the 
weight, zinc powder, or zinc alloy powder (B) has preferably 5 - 30 % of the weight preferably suitable 
[ a binder (A) ] for 60 - 85 % of the weight, and a pigment (C) five to 20% of the weight although it 
consists of components which explained the coating of this invention above one to 40% of the weight 50 
to 90% of the weight. 

[0022] In addition, since a with a coefficient of friction of 0.40 or more paint film becomes physical and 
chemical property of an original paint film will not be demonstrated if there are few amounts of a binder 
(A) than said range, but the amount of zinc powder or zinc alloy powder (B), and a pigment (C) will 
decrease relatively if many [ conversely ], and is hard to be obtained, it is not desirable. Moreover, since 
anti-corrosiveness will fall if there are few amounts of zinc powder or zinc alloy powder (B) than said 
range, the amount of a binder (A) and a pigment (C) will decrease relatively and various paint film 
properties will fall if many [ conversely ], it is not desirable. Moreover, since a with a coefficient of 
friction of 0.40 or more paint film becomes will be hard to be obtained if there are few amounts of a 
pigment (C) than said range, the amount of zinc dust (B) will decrease relatively if many [ conversely ], 
and anti-corrosiveness falls, it is not desirable. Although it is possible to consider as the amount of 
arbitration in consideration of paint workability etc., since the thickness which considering as 10 - 20 % 
of the weight preferably mentions later is easy to be obtained, the blending ratio of coal of the solvent in 
a coating is usually desirable five to 30% of the weight (70 - 95 % of the weight of namely, coating solid 
content). 

[0023] Next, the conjugation method of the steel-materials member of this invention is explained. The 
steel-materials members as used in the field of this invention are large-sized buildings, such as small 
buildings, such as a warehouse, and an individual residence, a store, and a building, and a steel-materials 
member further applied to various outdoor structural steelworks, such as a bridge, a highway bridge, and 
a tank. After carrying out surface treatment, such as derusting, for the front face of these steel-materials 
member before being joined with a high-strength-bolt friction conjugation method, the above-mentioned 
coating is applied all over a steel-materials member. Although spreading of only the joint of a steel- 
materials member is sufficient as a spreading part, since it is necessary to apply the same coating also as 
parts other than a joint after joining and assembling a steel-materials member, before joining a steel- 
materials member, applying to the whole surface also including a joint is desirable. As a spreading 
means, various well-known spreading means are employable from the former, such as spray painting 
and brush paint, for example. 

[0024] It is preferably suitable for the desiccation thickness of the paint film obtained that it is [ 5-300- 
micrometer ] 30-150 micrometers. Since not only anti-corrosiveness falls over a long period of time, but 
coefficient of friction will fall if thickness is thinner than said range, and drying [ of a paint film ] etc. 
will fall if conversely thick, it is not desirable. After drying the coating applied to the steel-materials 
member, junction, an assembly, and various structural steelworks are built in a steel-materials member. 
An assembly **** steel-materials member paints anticorrosive paints, such as the usual epoxy resin 
system coating, and a polyurethane resin system coating, an alkyd resin system coating, a chlorinated- 
rubber system coating, a fluororesin system coating, and is finished. It is desirable to carry out heavy 
duty coating finishing to a bridge and outdoor structural steelworks, such as a tank, especially by coating 
system, such as epoxy resin system primer paint ->(polyurethane resin system intermediate coat paint) - 
> polyurethane resin system top coat paint and epoxy resin system primer paint ->(polyurethane resin 
system intermediate coat paint) -> fluororesin system top coat paint. 
[00251 ^ 
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[Example] Hereafter, an example explains this invention to a detail further. In addition, weight criteria 
show the "section" and"%" among an example. 

Just before painting the base resin component and curing agent component which are shown in the 
examples 1-6 and one to four or less example [ of a comparison ] table 1, it distributed and mixed, and 
the coating was prepared. The spray coating cloth was carried out so that it might become, as desiccation 
thickness showed each coating to the blasting processing steel plate (rust grade ISO Sa 2.5) in Table 1, 
and it was made to season naturally for ten days. Each trial of the paint film appearance when recoating 
coefficient-of-friction measurement, salt fog-proof nature, and a top coat without the Myst coat directly 
was performed about the obtained color card, and the result was shown in the lower column of Table 1. 
[0026] 
[Table 1] 

Table 1 (combination component unit: section) 

Fruit ** Example A coating combination component 12 3 4 5 6 Base resin component polyurethane 
resin solution Note 1 17.0 10.0 alkyd-resin solutions Notes 2 17.0 polyester resin solutions Notes 3 10.0 
Acrylic resin solution Note 4 17.0 fluororesin solutions Note 5 17.0 Alkyl silicate hydrolysis condensate 
20.0 Notes 6 

Zinc dust (A) Notes 7 75.0 75.0 75.0 zinc dust (B) Notes 8 75.0 75.0 70.0 pigment silicon oxide Notes 9 
14.0 14.0 14.0 14.0 14.0 Calcium carbonate Notes 10 A 20.0 solvent xylene 10.0 10.010.0 10.010.0 The 
curing agent component MEKPO notes 11 O.60c-Co Notes 12 A 0.3 0.3 denaturation aliphatic series 
polyamine solution 6.0 Note 13 Desiccation thickness (micrometer) 100 90 70 6595 80 Paint film 
engine-performance coefficient of friction 0.49 0.470.51 0.49 0.480.52 Finishing paint film appearance 
Note 14 Abnormalities in abnormalities Abnormalities Abnormalities Abnormalities Abnormalities 
Nothing Nothing Nothing Nothing Nothing Salt fog-proof [ nothing ] nature Notes 15 
Rust 10 10 10 10 10 10 Blistering 10 10 10 10 10 10 [0027] 
[Table 2] 

Table 1 (continuation) 

Example of a comparison Coating combination component 12 3 4 Base resin component polyurethane 
resin solution Note 1 17.0 2.8 17.0 alkyd-resin solutions Note 2 17.0 alkyl silicate hydrolysis condensate 
32.0 Notes 6 

Zinc dust (A) Note 7 34.0 89.0 75.0 zinc dust (B) Note 8 65.0 Pigment silicon oxide Note 9 21.0 14.0 
calcium carbonates Note 10 55.0 Solvent xylene 10.0 10.0 10.0 Curing agent component MEKPO Notes 
11 

Oc-Co Notes 12 A 0.3 denaturation aliphatic series polyamine solution 2.0 Notes 13 Desiccation 
thickness (micrometer) 100 90 80 10 Paint film engine-performance coefficient of friction 0.40 0.36 
0.37 0.35 Finishing paint film appearance Note 14 Abnormalities Abnormalities Foaming Abnormalities 
Nothing Nothing **** Salt fog-proof [ nothing ] nature Notes 15 

rust 6 10 10 6 Blistering 10 10 10 10 Note 1 the trade name by Takeda Chemical, Ltd. « "» Takenate 
M402" 

notes 2) The trade name by Hitachi Chemical Co., Ltd. "FUTARU kid X633X" 
notes 3) The trade name by Dainippon Ink & Chemicals, Inc. "Pori Wright CN-203" 
notes 4) The trade name by Mitsubishi Rayon Co., Ltd. "diamond NARU LR 469" 
notes 5) The trade name by Asahi Glass Co., Ltd. "Lumiflon 810" 
notes 6) The trade name by Japan Synthetic Rubber Co., Ltd. "B-102" 

notes 7) The mean particle diameter of 4.0 micrometers, 85% notes 8 2 micrometers or more of powder 
Mean particle diameter of 7.3 micrometers, 95% notes 9 of the grain end of 2 micrometers or more The 
mean particle diameter of 4.2 micrometers, Mohs hardness 7.0 notes 10 Mean particle diameter of 3.0 
micrometers, Mohs hardness 3.0 notes 11 The methyl-ethyl-ketone peroxide notes 12 5% octylic acid 
cobalt notes 13 the Sanwa chemistry company make — a trade name "Pacific saury ~ id [ ] — amine ** 
100 notes 14 of E-1001S" polyamine Epoxy resin coating (trade name by Dai Nippon Toryo Co., Ltd. 
"an EPO NIKKUSU #30 SHITANURISABI color") on a color card front face Visual evaluation of the 
paint film appearance after having carried out spray painting of what was diluted with the partially 
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aromatic solvent which consists of (1:1) of a xylene and a butanol 3% so that it might become 30 
micrometers of desiccation thickness, and making it season naturally for one day was carried out. 
notes 15) The cross cut of the paint film was carried out, it carried out for salt spray test 1500 hours, and 
the ASTM criterion estimated. 

The passage clear also from Table 1, coefficient of friction is all 0.40 or more, and anti-corrosiveness 
was also excellent in the examples 1-6 which are the coatings of this invention, and even if it carried out 
the top coat without the Myst coat, the good paint film was obtained. On the other hand, in the example 
1 of a comparison with few amounts of zinc powder, and the thin example 4 of a comparison of 
thickness, anti-corrosiveness was inferior. Moreover, in the example 2 of a comparison which does not 
contain a pigment, coefficient of friction was low. Moreover, the inorganic system binder was accepted 
for many foaming in the glazing paint film in the example 3 of a comparison of an excess (92%). 
[0028] 

[Effect of the Invention] Since it does not become to make the plane of composition of the member at 
the time of making a steel-materials member join with a high-strength-bolt friction conjugation method 
into 0.40 or more coefficient of friction and the advanced surface preparation which should adopt the 
coating of this invention in the conventional inorganic zinc rich coatings does not serve as porous film 
still more unnecessary, in case an anticorrosive paint is recoated according to the approach of this 
invention, the Myst coat is not needed beforehand, therefore a routing can be shortened, and coating 
efficiency improves. 



[Translation done.] 
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